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Background: Many varied activities are encompassed by the term “nutrition(al) surveillance”. Several national
surveillance systems were initiated soon after the World Food Conference in 1974, but few have lasted. Most were
complex, expensive, slow to produce findings, and were eventually stopped. This paper discusses why nutrition
surveillance in low-income countries is so hard to sustain, and identifies the key factors in systems which have
been maintained.
Discussion: For nutrition surveillance activities to be sustainable, there needs to be: demand for the information; a
reasonable cost as well as a cost-efficient process; speedy generation and dissemination of good quality information;
secure allocation of resources from the government and/or donor; and a central, organizing institution for strong
coordination of data collection, analysis, interpretation and communication. Investment in local individual and
institutional capacity plus the retention of experienced staff are important. A periodic evaluation of the process
should be an integral part of surveillance activities. For national systems the ideal coordinating institution should sit
within a government structure separate from those with direct involvement in health or agriculture, such as a ministry
of planning, as those who lead the surveillance must be independent of decision-makers but need to understand and
prioritise their needs for information. The findings need to be communicated clearly and the means of presentation
adapted to different audiences. To promote participation, the findings should be shared with stakeholders at all levels.
Summary: This review of the development of nutrition surveillance in low-income countries over the last 40 years
finds that sustainability hinges on cost, capacity development, location of the institutional base, demand for the
products, and participation. These considerations are noteworthy given the pivotal role of nutrition surveillance
information in national and sub-national policy-making, planning and programming. Information from nutrition
surveillance also provides an increasingly important mechanism to hold governments to account and to allow
progress towards international targets to be tracked.
Keywords: Nutrition assessment, Public health, Surveillance, Anthropometry, Malnutrition, Timely warning, Food security,
Program evaluation, Policy, Low-incomeBackground
Public health surveillance is defined by the WHO as “the
continuous, systematic collection, analysis and interpret-
ation of health-related data needed for the planning,
implementation, and evaluation of public health practice”
[1]. As part of this broad activity, nutrition surveillance
in low-income countries brings together data relating toCorrespondence: veronica.tuffrey@blueyonder.co.uk
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in the first official guidance: “Surveillance should provide
ongoing information about the nutritional conditions of
the population and the factors that influence them” [2].
Nutrition differs somewhat from other health outcomes
for which surveillance systems exist. First there is a huge
range of causal influences from many different sectors
on human nutrition including agriculture, health, social
protection, early childhood development, education, and
water and sanitation. Second, the public health impact
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estimates of the economic losses attributable to under-
nutrition [3–6]. Economic models suggest that the
returns on investments in nutrition have high benefit to
cost ratios and that preventing malnutrition should be a
top development priority [7]. It is recognised that
undernutrition has been neglected in international
development programmes in recent years despite the
persistently high rates of chronic undernutrition, and
recently there have been renewed efforts to reduce these
rates [8].
Over the past 40 years information derived from nutri-
tion surveillance has been used in several ways, most
notably to monitor the nutrition situation, identify fac-
tors associated with malnutrition, inform nutrition pol-
icy making and programming, track progress towards
achieving goals, serve as an early warning of increased
nutritional risk, assess the delivery and coverage of ser-
vices, and contribute to programme evaluation. There
are numerous mechanisms for the regular and sys-
tematic collection of data on nutritional indicators from
regional to community levels which involve various
stakeholders. The methods used for data collection in
nutrition surveillance are reviewed in a forthcoming
paper, whilst in this paper the mechanisms relating to
the governance of nutrition surveillance and its sustain-
ability are considered.
It is timely to review these issues given the current
political momentum to reduce the numbers of children
affected by undernutrition, and because of the commit-
ments made to this end by national governments, inter-
national organisations, and donors. For example in May
2012, health leaders worldwide adopted the World Health
Assembly (WHA) Comprehensive Implementation Plan
on Maternal, Infant and Young Child Nutrition. They
agreed to commit to a number of targets to be achieved
by 2025, known as the WHA global targets, including a
reduction of 40 % in the number of stunted children in
the world (against global estimates for 2010), and a reduc-
tion of the prevalence of wasting to 5 % [9]. These targets
were integrated into the second of the Post-2015 Sustain-
able Development Goals [10]. In 2013 at the Nutrition for
Growth summit in London, a set of individual commit-
ments to beat hunger and improve nutrition were made
including a commitment of USD4.15 billion to scale up
nutrition specific actions by 2020 [8]. Many countries re-
cently signed the Declaration of the Second International
Conference on Nutrition and committed themselves to
taking action on nutrition on several fronts [11]. However,
despite the development and application of varied
methods of nutrition data collection over the last four de-
cades, existing sources of data are insufficient to track
progress towards these internationally agreed goals and to
help allocate the funds needed for nutrition initiatives [12]a fact that was highlighted in recent Global Nutrition
Reports [13, 14].
Another stimulus for reviewing experience in nutrition
surveillance now is the instability of the environment within
which much of the world’s chronically poor and malnour-
ished population live. The combination of climate change,
rapid population growth, conflict, and food price volatility
already appears to have pushed several poor regions into
states of permanent crisis, and there is an urgent need both
to assess situations and to build resilience to shocks and
stresses due to natural and man-made disasters [15].
Over the last decade, our understanding of the harm-
ful short- and long-term consequences of undernutrition
for individuals, communities and nations has increased,
and the extensive costs and losses it causes including
morbidity, mortality and impaired cognitive develop-
ment are more widely recognised [16, 17]. Existing evi-
dence on what works to prevent maternal and child
undernutrition has been well summarised [18, 19]. At-
tention is also now being focussed on identifying factors
relating to the context in which nutrition programmes
are delivered to make them cost-effective and sustain-
able, and how those factors can be favourably influenced
[20]. This emphasis on political as well as technical is-
sues is a new development in the discourse on tackling
poor nutrition, and an important additional sphere of
action has been identified relating to the processes and
environments that shape and support policy develop-
ment and execution. The intention of this paper is to
examine these governance issues related to nutrition
surveillance, while the technical issues involved with the
design of systems and the methods for data collection
are reviewed in a separate paper.
The body of literature published on nutrition surveil-
lance in low-income countries is not extensive. Before
the mid 1990’s papers and reports mainly relate to guid-
ance around setting up surveillance systems for example
[2, 21–25], with a few descriptions of the design and im-
plementation of systems [26–30]. From the mid-1990s
onwards, and particularly since the year 2000, the litera-
ture mainly relates to findings from further analysis of
surveillance data to address questions of international
significance, and descriptions of the surveillance systems
are provided in the methods sections of the papers.
These questions relate mainly to micronutrient deficiencies
or programmes to control them (for example [31–33]).
Other public health issues addressed by researchers using
surveillance data have been the double burden of malnutri-
tion [34], and the link between anthropometric status and
tobacco use [35], expenditure on rice [36, 37] and
education [38]. Reviews are rare [21, 39–41] with the most
recent of these relating to surveillance in humanitarian set-
tings [41]. In 2013 updated guidance for national systems
was published by the WHO Regional Office for the Eastern
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government public health authorities was produced by the
US Food and Nutrition Technical Assistance Project in
2014 [43]. Findings from a narrative review of the literature
will be published elsewhere (Tuffrey, V. Nutrition surveil-
lance systems: their use and value. London: Save the Chil-
dren and Transform Nutrition, forthcoming.).
This paper explores why nutrition surveillance in low-
income countries is so hard to sustain, and identifies the
key factors in systems which have been maintained. The
paper summarises the development of nutrition sur-
veillance over the last 40 years, and discusses its main
applications; discusses factors associated with the sustain-
ability of past systems; and finally examines other issues
which may be critical for sustainable surveillance in the
future. Together with the forthcoming paper which ad-
dresses the technical issues (Tuffrey V, Hall A. Methods of
nutrition surveillance in low-income countries. Emerging
Themes in Epidemiology, forthcoming.) the aim is to aid
practitioners and agencies to amend or design cost-
effective and sustainable nutrition surveillance activities in
order to reduce poor nutrition in low-income countries.
Discussion
Development of nutrition surveillance
The basis of nutrition surveillance can be traced back
100 years. Beginning just after World War I and increas-
ingly during and after World War II, the international com-
munity collected data on national food balance-sheets to
assist in efforts to allocate and distribute food in regions af-
fected by conflict [44]. In 1948 the Universal Declaration of
Human Rights made pledges to improve food security and
reduce under-nutrition [45]. By the early 1970s increased
efforts were being made to collect information on food and
nutrition to support decision-making as a result of declin-
ing global food stocks and rising prices, and because of
famines in the Sahel and Bangladesh due to drought and
floods respectively [46]. After these crises the term “food
security” became current, defined at the first World Food
Summit as the “availability at all times of adequate world
food supplies of basic foodstuffs to sustain a steady expan-
sion of food consumption and to offset fluctuations in pro-
duction and prices” [47] thus reflecting existing concerns
about the global volume and stability of food supplies.
At the time of the 1974 World Food Conference, local
malnutrition was viewed to be a result of a global food
supply problem. At that conference, a universal declar-
ation on the eradication of hunger and malnutrition was
adopted. Also the establishment of a global nutritional
surveillance system was proposed as a key strategy to
alleviate hunger as well as the creation of the Global
Information and Early Warning System on Food and
Agriculture (GIEWS) within the Food and Agricultural
Organisation (FAO), and the formation of the World FoodProgramme (WFP). The World Health Organization
(WHO) as lead agency, together with the FAO and
UNICEF were invited to establish the global nutrition sur-
veillance system, and its methods were developed by an
expert committee. Their report did not include a clear
definition of nutrition surveillance, but its general object-
ive was described as follows: “Surveillance should provide
ongoing information about the nutritional conditions of
the population and the factors that influence them. This
information will provide the basis for decisions to be made
by those responsible for policy, planning and the manage-
ment of programmes relating to improvement of food
consumption patterns and nutritional status” [2]. The
committee recognised that for a global system to exist,
action was first needed to develop national systems.
After the World Food Conference in 1974 there was con-
siderable activity to set up national surveillance systems.
Most countries had in place at least some elements which
might contribute information, such as processes to monitor
food supplies and economic conditions, plus data from
clinic-based growth monitoring. An early review indicated
that the challenge for nutritionists was to bring these ele-
ments together to create a coherent system and “to per-
suade decision-makers of the usefulness of such information”
[39]. Thus it is noteworthy that apparently even at the earli-
est stage in the development of nutrition surveillance, the
source of motivation for national governments to set up
systems was not the potential users of the information. In
the 1970s, nutrition surveillance activities were strongly
supported by bilateral donors including the United States
Agency for International Development (USAID) and the
Swedish International Development Agency (SIDA). Aca-
demic institutions were also involved to provide technical
assistance and training, the most active of which was
Cornell University.
Initial experiences were reviewed in 1979 and the findings
disseminated through regional workshops in Cali,
Colombia in 1981 [21] and Nairobi, Kenya in 1982 [48].
Further guidance was published which provided the defin-
ition of nutrition surveillance which is most often quoted
nowadays: “.. to watch over nutrition, in order to make deci-
sions which lead to improvements in nutrition in popula-
tions” [21]. By now the discussion of the causes of
malnutrition had become more complex. Food and non-
food factors were distinguished, and the importance of pov-
erty as an antecedent factor was acknowledged. In parallel,
the definition of food security was revised in 1983 and now
stated that food security required both “..physical and eco-
nomic access to basic food”, to reflect the entitlement ap-
proach advocated by the economist Amartya Sen [49].
In parallel, national early warning systems to predict
food shortages were developed, some with the support
of the FAO, and monitoring nutritional status was in-
cluded as a component. The most notable of these
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Indonesia [30]. By the early 1980s national surveillance
systems existed in about 20 countries [52]. Most were
national or regional in scope and were based primarily
on data on growth monitoring from clinics with infre-
quent additional surveys, while a few school-census sys-
tems existed, mainly in Central America. Some systems
which started at this time have lasted and were useful,
but many had complex and expensive data collection
systems which generated information slowly that was of
little use, so most eventually collapsed [40].
Since the 1980s many countries and agencies have con-
tinued to undertake surveillance activities, but their work
has rarely been documented and shared in the literature
apart from a surge of interest in the early 1990s. A series
of papers from a conference in Adelaide held in 1993 were
published in an issue of the Food and Nutrition Bulletin
[53], and another series of papers was published on sys-
tems of food security and nutritional surveillance in Africa
in a special issue of the journal Food Policy [54].
A number of elements in the nutrition landscape of
the early 1990s had an impact on nutrition surveillance.
First, the UNICEF conceptual framework of malnutrition
was developed in 1990 in which three proximal determi-
nants of nutritional status were identified: basic health
services and a healthy environment; household food se-
curity; and maternal and child care [55]. The recognition
that care was a separate causal factor focussed the atten-
tion of surveillance on indicators related to behaviours
that influence nutrition, such breastfeeding practices.
Second, the concept of “utilisation” was incorporated
into the definition of food security to reflect the import-
ance of non-food factors such as disease due to poor
hygiene, and nutrition data were increasingly used in
surveillance of food insecurity (see below) [56]. Third,
the first inter-governmental meeting on nutrition was
held in 1992, called the International Conference on
Nutrition, at which nutritional surveillance was adopted
as one of the nine strategies in the World-wide Plan of
Action on Nutrition ([57] p.33).
From the mid-1990s, two themes in the international
context increased in importance and influenced the
development of nutrition surveillance activities. The first
was the increased priority given to surveillance of food
security, and the development of methods to do this. At
the World Food Summit in 1996, participants from 185
countries endorsed the establishment by governments of
mechanisms to collect information on the nutritional
status of all members of their communities to monitor
and improve their household food security. A Food
Insecurity and Vulnerability Information and Mapping
System (FIVIMS) was created by the FAO and, in
parallel, organisations concerned with food and nutrition
security at a local level developed approaches for moreregular and context-specific data systems [44]. Today
there are several accepted approaches for assessing
household food security. Some, such as the Household
Economy Approach, the Individual Household Method
and Nutrition Causal Analysis, gather data using qualita-
tive and quantitative methods from non-random samples
of households, while others, such as the Comprehensive
Food Security and Vulnerability Analysis undertaken by
the WFP, collect data using cross-sectional, random
sample surveys [58]. There are also tools which can be
added to these standardised approaches including the
Household Dietary Diversity Score (HDDS), the House-
hold Hunger Scale (HHS) and the Coping Strategies
Index (CSI). In contrast, there is only one standardised
approach to assessing childrens’ anthropometric status,
and this applies the set of procedures known as SMART
(Standardized Monitoring and Assessment of Relief and
Transitions) surveys [59].
The second theme which influenced the development
of surveillance activities after the mid-1990s was the
control of micronutrient deficiencies. Evidence of the
impact on health of micronutrient deficiencies, plus the
existence of technologies to provide micronutrients at
large scale and low cost enabled the prioritisation of
micronutrient malnutrition control and led to a need for
relevant data. The biomarkers of haemoglobin concen-
tration and serum retinol concentration were added to
some surveillance systems. Surveillance data were used
to answer questions about micronutrient deficiencies or
about programmes to control them, particularly in two
countries with well-functioning nutritional surveillance
systems, Bangladesh and Indonesia [60–63]. A global sys-
tem for the surveillance of vitamin and mineral nutrition
was established in 1991, managed by the Department of
Nutrition for Health and Development in the WHO [64].
Thus over the last 20 years or so, there has been a
huge expansion in the amount of data collected on nu-
trition and nutrition-related factors. The types of data,
the approaches used to collect them and the frequency
of collection, depend on the administrative level. Nation-
ally representative surveys are usually undertaken every
4 to 5 years by the USAID-supported Demographic and
Health Surveys (DHS) and the UNICEF-supported
Multiple Indicator Cluster Surveys (MICS), while a few
countries have mounted their own nationally representa-
tive surveys, usually based on versions of the DHS and
MICS protocols [65]. Household consumption and ex-
penditure surveys (HCESs) contain a great deal of infor-
mation about food acquisition and consumption and are
undertaken every 3–5 years in more than 125 countries
[66]. Other types of national-level surveys exist which
collect nutrition data including the Living Standards
Measurement Study (LSMS) and the Core Welfare
Indicator Questionnaire survey [67]. At district and
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the Children undertake systematic and regular assess-
ments of anthropometric status and food security with
differing amounts of integration between these two types
of assessments [58].
As a response to the multiplicity of methods, inter-
national symposia were organised by the FAO [68, 69].
At the second of these conferences, a persistent topic
was the need for a coordinated approach whereby
different agencies would focus on a core set of common
indicators of food security which could be assessed con-
sistently to facilitate an analysis of trends and enable
comparisons to be made between countries. The poor
links between information and decision-making was also
frequently noted. Attention was drawn to the lack of
data sources that adequately capture seasonality and
other forms of intra- and inter-annual variation in food
security, or to provide the geographic level of disaggre-
gation needed to inform accurate targeting [69]. To help
resolve these deficits in data, it was suggested that an-
thropometric measurements of children could be in-
cluded in existing national-level surveys, and possibly
measurements of adults too [67].
Further guidance on surveillance was published in
2013 [42] in which the definition of surveillance relates
to policy-making rather than decision-making as follows:
“A food and nutrition surveillance system is a mechan-
ism to transfer food and nutrition data into action
through formulation, modification and application of the
food and nutrition policy of a country”1. Much of the
new guidance related to institutional aspects of nutrition
surveillance. There are currently around 30 national-
level systems operated under the auspices of government
public health authorities [43].
In summary, despite over 40 years having passed since
the start of formal nutrition surveillance initiatives, there
are major unresolved issues. There is little consensus on
the best methods to undertake nutrition surveillance
[41] and many systems have been short-lived, yet few
evaluations were done to learn why. It was recently
noted that although nutrition surveillance is more typic-
ally associated with acute crises, it can also be an ex-
tremely valuable tool in a development context [43].
With this in mind, the next section considers the main
applications of information derived from nutrition
surveillance activities. Table 1 includes details of the
governance of three surveillance systems, those of
Bangladesh, Ethiopia and Malawi, to provide context for
the issues described in the following two sections. These
systems were selected because they provide a geograph-
ical spread; they encompass the two major objectives of
surveillance, long-term monitoring for policy and plan-
ning and timely warning; and literature describing the
systems was available, including evaluations.Uses of surveillance information
Mason and colleagues classified surveillance activities by
purpose as follows: for long-term nutritional monitoring;
to evaluate the impact of programmes and projects; and
as early-warning systems [21]. It was soon noted that systems
were often founded with the intention to serve more than
one function, so in practice the distinction between these
types of surveillance was not clear, and the extent to which
the information was used for the anticipated purposes was
rarely evaluated [39]. Even now very few impartial evalua-
tions of the use and value of surveillance information have
been done and reported. The most common applications of
surveillance information are briefly examined below, with
examples. The methods used in nutrition surveillance are
discussed elsewhere (Tuffrey V, Hall A. Methods of nutri-
tion surveillance in low-income countries. Emerging
Themes in Epidemiology, forthcoming.).
Long-term monitoring for national and local policy and
planning
Tracking the relationship between surveillance data and
changes in policy is not easy, and few examples are
available from the literature. Information provided by na-
tional surveillance systems based on growth monitoring
have provided guidance to formulate general national nutri-
tion policies and plans, for example in Sri Lanka, Costa
Rica, Kenya and the Philippines [39], even though such data
are not ideal, as they are not representative of the whole
population. Data collected by the Nutritional Surveillance
Project (NSP, Table 1) in Bangladesh were used to
emphasize the need for vitamin A supplements (VAS) for
all 6–59 month old children to prevent night blindness,
and so influenced the development of the VAS programme,
while findings from the NSP in 1997–8 led to the extension
of the period after delivery that a mother can be given vita-
min A from 2 to 6 weeks [70]. In Indonesia the Ministry of
Health used Nutrition and Health Surveillance System
(NSS) data as a basis to formulate policy on anaemia con-
trol and used haemoglobin data as a sensitive indicator of
economic difficulties. The findings of the NSS on breast-
feeding and complementary feeding practices in the 2002
annual report were also used to promote and support
breastfeeding activities in Indonesia which led to a change
in national breastfeeding recommendations [71].
Nationally representative data have been collected
every few years by the DHS and MICS which enable
long-term trends to be detected and progress to be mon-
itored towards international targets, such as the first
Millennium Development Goal and the WHA global tar-
gets [72]. Such time series data can be used to help
understand how changes in exposures or the increase in
programmes may be driving down the incidence of un-
dernutrition [73]. However for detailed policy and plan-
ning purposes these surveys are not frequent enough
Table 1 Three case studies of nutrition surveillance system administration in low-income countries
Case study The Nutrition Surveillance Project (NSP) and the
Food Security and Nutrition surveillance Project
(FSNSP), Bangladesh 1990–present ([70, 142, 143],
and Tuffrey, V. Nutrition surveillance systems: their
use and value. London: Save the Children and
Transform Nutrition, forthcoming.).
The Nutrition Surveillance Programme (NSP),
Ethiopia 1986–2001 [95, 144].
The Integrated Nutrition and Food Security
Surveillance System (INFSS), Malawi 2003–2008
[77, 93, 145, 146].
Governance There has been a national surveillance system in
Bangladesh covering most of the country for the
last 25 years, except for a break between 2006 and
2009. The Nutrition Surveillance Project (NSP), which
operated between 1990 and 2006 was established
by the NGO Helen Keller International (HKI) in
partnership with the national Institute of Public
Health Nutrition (IPHN) and a variable number of
mostly national NGOs who employed staff to
collect and enter the data. The successor to the
NSP, the Food Security and Nutrition Surveillance
Project (FSNSP), has operated since 2009 as a
partnership between HKI, the James P Grant School
of Public Health (JPGSPH) of BRAC University and
the Bangladesh Bureau of Statistics, part of the
Ministry of Planning. The FSNSP collects
anthropometric, food security, socio-economic and
environmental data.
Save the Children UK funded and implemented a
surveillance system between 1986 until 2001 which
generated data on anthropometry and food
security. Fifteen survey areas were purposively
selected to include the most famine-prone areas of
the country. The NSP provided information for the
Ethiopian government’s Early Warning System (EWS)
within the Relief and Rehabilitation Commission
(RRC). The EWS had its own Nutrition Unit, but this
was poorly resourced and the EWS was mainly
dependent upon NGOs such as Save the Children
and Care for nutrition data.
This clinic-based sentinel system was designed and
coordinated by ACF and implemented between
2003 and 2008 in partnership with the Ministry of
Health and Ministry of Agriculture. The INFSS system
provided information on trends in nutrition among
children aged less than 5 years and their households’
food security situation, and the system covered most
of the country (26 out of 28 districts).
Financial support Funded by USAID between 1990 and 2002, the
Dutch government between 2002 and 2006, and
the EU from 2009 to present day.
Save the Children both funded and implemented
the system.
Funded by the EU, with technical support from
UNICEF and the FAO.
Objective Initially timely warning, but as the number of regions
covered increased, the system became more of a tool
for national and local policy and planning.
Timely warning. Timely warning, and a tool for national planning.
Methods of information dissemination • Bulletins providing information on a specific topic.
• Presentations to the government, NGO partners,
donors and at national and international scientific
conferences.
• Scientific papers, for example on vitamin A
capsule distribution, homestead food production,
rice prices and malnutrition.
• A book.
• From 1995 there were two publications: NSP
Reports and NSP Focus. These were distributed to
around 20 donors, NGOs and other external
agencies, and within the Disaster Prevention and
Preparedness Commission (DPPC) and other
government agencies.
• Staff members from Save the Children participated
in the federal DPPC Early Warning Group, attended
meetings and contributed to discussions about needs.
• Each month a bulletin was issued, with the results
of the data analysis presented by district and
livelihood zone showing trends over time for
information on both nutrition and food security.
• Reports and bulletins were shared with government
ministries and other interested institutions.
• Findings were sent to the district representatives of
ministries, and presented at Nutrition and Food
Security meetings.
Comment from evaluation [68]: Some stakeholders
found the bulletins were appropriate for nutrition
experts only. It was suggested that an additional
short and simple report in the local language,
Bangla, should be produced.
Comment from evaluation [93]: Information was
presented regularly in a format that was easy to
understand, but not enough attention was given to
ensuring a response.
Comments from evaluation (van der Heide A.
Evaluation of the sustainable nutrition rehabilitation
project (SNRP) and review of the integrated
nutrition and food security surveillance system
(INFSSS). Action Against Hunger, Unpublished.) The
bulletin was often published late, and while it was
very readable for people with knowledge of the
subject, staff at district level found it difficult to
understand. Interviewers and health surveillance
assistants never saw the bulletin.











Table 1 Three case studies of nutrition surveillance system administration in low-income countries (Continued)
Transfer of institutional base The NSP was never transferred to the government.
HKI tried to build capacity in the IPHN through
secondment of staff, but this had little effect since
government policy is to regularly transfer personnel
between functions after a number of years. When
the FSNSP started in 2009, the process of
institutionalisation was not delineated, but at least
this time it was identified as an activity in the
programme that needed separate support. So the
EU separately funded a programme within
Bangladesh Bureau of Statistics (BBS) called the
“Nutrition Surveillance Component Project” through
which the BBS conduct Post-Enumeration Checks
(PECs) for quality control and arrange training
programmes for capacity-building. Thus the process
of transferring the FSNSP from BRAC University and
Helen Keller International to the BBS has started,
although the exact manner remains to be finalised,
if the system finds a donor to sustain it. One model
is for the BBS to take over the data collection and
reporting from the JPGSPH, with HKI still being
involved with data analysis and training, and JPGSPH
being responsible for quality control including PECs.
Alternatively health workers at community level could
undertake data collection.
The institutional base was transferred from Save
the Children UK to the Disaster Prevention and
Preparedness Commission (DPPC), Ministry of
Agriculture. In 1998, Save the Children UK decided
to stop collecting data and, despite a 3-year plan to
transfer skills, the system was not sustained after
2001. This was due to a lack of human and financial
resources within the DPPC, formerly the RRC, to
deal with nutrition.
The intention was to transfer the institutional
base from ACF to the Ministries of Health and
Agriculture, and training and materials were
provided to enable this. However, from the start the
system was perceived as belonging to ACF rather
than the government, and this perception did not
change during the operational period. One reason
was that no single government structure was
responsible for the INFSSS and no physical place
was available to “house” the project within one of
the two ministries or other governmental agency.
When funding for the system ended and ACF
withdrew support, the system quickly began to
decline. There was a lack of ownership, a lack of
human resources to undertake data entry and
analysis, and unclear roles and responsibilities
among government employees.
Present-day surveillance is still coordinated by the
Ministry of Agriculture and there are three main
sources of information: existing programme data
systems; ad hoc surveys using SMART methods in
regions where early warning information indicates
that the nutrition situation is deteriorating; and
bi-annual nutrition surveys in vulnerable regions,
which are supported by UNICEF and partly funded
by the UK Department for International
Development.
The use of Rapid SMS technology was piloted in
three clinics in 2009, and now a ‘rapid surveillance
system’ for health facility and community screening
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identify locations or socio-economic groups that are
most in need of interventions. For this reason, some
countries implement systems of repeated representative
cross-sectional surveys with national or area-specific
coverage, such as Bangladesh (Table 1) [74], Indonesia
[75] and Nicaragua [76], while some countries use senti-
nel sites, such as the INFSS system in Malawi (Table 1)
[77] and Mozambique [78]. Examples of data being used
for local-level planning can be found in the reports of
the Bangladesh and Indonesian surveillance systems. In
the latter, vitamin A coverage and other nutritional indi-
cators were used by individual districts for health bud-
geting purposes [79]. In the former, NSP data were used
to assess the severity and magnitude of the impacts of
disasters which guided relief and rehabilitation efforts in
the 1990s. Partner NGOs refined geographical targeting
and changed their methods of targeting, for example
using data on income rather than data on the diet [74].
For local planning purposes in most countries, re-
peated surveys, which allow disaggregation of data at a
low level of administration such as a district, are pro-
hibitively expensive and this is therefore not necessarily
the best approach. Instead there is potential for the bet-
ter use of routinely collected administrative data2 for
local nutrition monitoring [72] provided that such data
are interpreted with caution and with additional context-
ual information. Good examples of this type of use are
available from Ghana [80], Ethiopia [81], Somalia [82],
the Palestinian Territories [83] and Maharashtra state in
India [84].
Nutrition surveillance data can also be used to monitor
the effects of events and policies on poorer members of
society, for example the impact of structural adjustment
policies in the 1980s [39]; an economic crisis and the US
Embargo in Cuba [85]; economic sanctions in Haiti [86];
simultaneous drought and financial crisis in Indonesia
[87]; and the food price crisis in Zimbabwe [88].
Evaluation of the nutritional impact of programmes and
projects
The evaluation of programmes was identified as one of
the original goals of nutrition surveillance but in order to
attribute changes in outcomes convincingly to programme
activities, a custom designed survey is needed, that is, a
prospective design with some form of both before-after
measures, and comparisons either with-without the
intervention, or with significant variation in exposure to
the interventions to enable a dose–response effect to be
detected. Given that most early nutrition surveillance sys-
tems used administrative data, it was not realistic to think
that such data could be used to attribute impact and to
assess effectiveness. However, administrative data can be a
useful adjunct to custom data collection to evaluate theeffectiveness of programmes, for example in Ethiopia [89].
Data collected for surveillance purposes are more useful
for programme evaluation than administrative data and
have been used to construct a plausible case both for the
effectiveness of interventions, for example a social market-
ing campaign that promoted the consumption of dark-
green leafy vegetables and eggs in Indonesia [90], and for
a lack of effectiveness, for example the National Nutrition
Programme (NNP) in Bangladesh [74].
In contrast to estimates of effectiveness, it is relatively
straightforward to monitor the implementation of pro-
grammes and projects as long as data are collected on
process indicators such as access to and use of services,
such as in the system in Nicaragua [91]. Some process
indicators are collected in any case as part of national sur-
veys such as DHS and MICS which can be used to check
whether services are being delivered to the target group.
Timely warning
There are many situations in which nutrition sur-
veillance data have been used to warn of a deteriorating
nutrition situation and enable mitigating actions to be
taken. For some systems this is the primary objective,
such as the Bangladesh NSP when it was created in 1990
(Table 1), while for other systems timely warning is just
one of a number of goals. Anthropometric status does
not provide a good predictive indicator because of the
time lag between exposure to causes of malnutrition and
the outcome. Data that predict potentially harmful
trends in food security or disease are more helpful, such
as data on food prices or rainfall. Changes in dietary
practices may occur at an early stage of a food crisis,
and can be detected by surveillance because comparative
data from previous years are available, so a change is
noted. For example in Indonesia, surveillance data re-
vealed that the quality of the diet rather than its quantity
had changed during an economic crisis, when reduced
access to animal and fortified foods led to lower dietary
intakes of iron [92].
Several examples exist in Malawi of mitigating actions
as a result of surveillance. Information from the Integrated
Nutrition and Food Security Surveillance System (Table 1)
was used mainly at the national level by the Malawi
Vulnerability Assessment Committee (a consortium of
government, NGOs and UN agencies) to trigger or scale
up emergency responses [93]. For example, during the
2005 food crisis, information contributed to targeted scal-
ing up of nutrition rehabilitation units, supplementary
feeding programmes, community based therapeutic care,
and school feeding programmes [94]. In Ethiopia, the
Nutrition Surveillance Project (NSP) was primarily used
as a tool to advocate for a response to provide food aid
(Table 1). For example in 1997, surveillance information
warned of a crisis in Wollo, and in 1998 an emergency
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also warned of a crisis in Wolayita in 2000, leading to nutri-
tion surveys and the establishment of feeding centres [95].
For early warning in situations of chronic poverty and
vulnerability, it is difficult to identify the point at which a
“normal” situation becomes a crisis, both in urban [96, 97]
and rural contexts [98]. In slow-onset food crises, early
action often falls between time-bound humanitarian fund-
ing on the one hand and slowly responsive development
funding on the other [99].
Using information for action
The early definitions of nutrition surveillance cited
above, show that decision-making has always been a key
objective [2, 21]. However the connection between infor-
mation and action is complex. Effective action to address
nutrition issues at a national level is dependent on many
factors apart from the existence of information or evi-
dence. Such factors include leadership, prioritisation of
nutrition, the policy context, and operational capacity
[100]. Better knowledge of the politics of nutrition and
an understanding of how best to drive political commit-
ment to nutrition and turn it into action on the ground
is needed [101]. Similarly in a humanitarian context,
there is a history of warnings based on evidence that
were not acted upon. A greater understanding of the
politics and processes of decision making could increase
the potential for timely and appropriate responses [102].
The needs of busy decision-makers have apparently not
been borne in mind when planning and implementing nu-
trition surveillance systems. For example, findings need to
be expressed in terms that are comprehensible to stake-
holders who are not nutritionists, including government of-
ficials, people in civil society, and managers in the UN and
donor agencies. In evaluations of two former surveillance
systems, the outputs were described as being comprehen-
sible only by nutrition experts (Table 1). A critical evalu-
ation of a selection of more recent reports, and discussions
with key informants indicated there is still much potential
to improve the communication of findings, for example by
simplifying terms, by producing separate reports for differ-
ent types of users, and by having a stronger focus on the
policy and programming implications of findings (Tuffrey,
V. Nutrition surveillance systems: their use and value.
London: Save the Children and Transform Nutrition, forth-
coming.). Also, the information outputs are often not timely
relative to the needs of decision-makers. Early warning sys-
tems can be powerful tools in maintaining access to basic
foods, but to be effective rapid action must follow data col-
lection. Unless the information generated is integrated ef-
fectively with decision-making processes, there is little
justification for such systems. This is not all: the need for
sustainability of surveillance has frequently been over-
looked, and institutional issues are also important.Factors leading to lack of sustainability
Ownership and sustainability are closely linked. In low-
income countries, where technical capacity may be
lacking and resources may be stretched, external agen-
cies have become involved with national surveillance
systems, both in their funding and implementation, and
many systems have not survived the decline or with-
drawal of external support. This section discusses own-
ership and sustainability in relation to the connected
themes of financial support, developing capacity, the
location of the institutional base, the demand for data
and participation in the processes of surveillance.
Dependence on external financial support
Few low-income countries can afford to invest in the
infrastructure needed for strong surveillance systems.
Thus sustainability, in addition to the relevance and suc-
cess of capacity building efforts (see below), relates
largely to whether there is sufficient interest among do-
nors and other external agencies to support the system
[95]. A key question faced by national governments,
donors and other external agencies, is whether these sys-
tems offer value for money, and unfortunately it is im-
possible to address this except in very qualitative terms.
Clearly, in the past, the decision was in some instances
that they did not offer sufficient value in comparison
with other demands on resources.
The cost-benefit ratio is likely to differ depending on the
context, but the case is clearest for the purposes of timely
warning. Depending on the size of the survey, around five
years ago, the cost of an ad hoc survey of anthropometric
status was between USD6,000 to USD14,000 [103, 104]. In
Ethiopia, 509 surveys were carried out between 2000 and
2009 [105]. This is an average frequency of more than 1 per
week at a cost of more than USD500,000 per year. It was
calculated that the Save the Children (SC) surveillance sys-
tem in Ethiopia (Table 1) had provided data from nearly
four times as many sites and four times a year compared
with the amount of data that could have been generated for
the same cost per year by individual nutrition surveys [95].
At the time that SCUK stopped the NSP, the organisation
perceived the cost of surveillance as expensive. But com-
pared with the amount then spent on aid to Ethiopia, it was
not expensive: the annual cost represented less than one
per cent of the value of food aid delivered by the United
States Agency for International Development (USAID) in
non-emergency years [95].
It can be argued that a good early-warning mechanism
that triggers a protective response is more cost-effective
than having to support a full-scale humanitarian re-
sponse to a nutritional emergency ([42], p.18). One can
therefore justify an investment in closely monitoring
food and nutrition security in highly vulnerable regions
such as the Horn of Africa, to which many millions of
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[106]. For example, the UK Department for International
Development (DfID) is supporting nutrition surveillance
in Ethiopia and will continue to do so at least until 2017.
The difficulty of calculating the value for money of this
support was noted by this donor, together with the ob-
servation that the nutrition data have a multiplier effect
in terms of leveraging wider humanitarian expenditure,
which totals £200–£400 million annually in Ethiopia,
and helps to ensure that these larger resources are
directed to where they are needed most [107].
Unfortunately donors work to budget cycles of 5 or
10 years at most, and their priorities change. In
Bangladesh USAID funded the NSP from 1990 to 2002,
a relatively long period in terms of programme support
(Table 1). The Dutch government took over from
USAID but then there was a gap in funding from 2006
until 2009, and it is now funded by the EU, although that
support is coming to an end. The total EU contribution
(90 %) is €5.2 million or about €1 million/year, and this
represents a relatively small proportion of the total
budget for Bangladesh managed by EuropeAid, which
was €131 million in 2011 [108].
This level of support for a system would appear to be
a good investment from a donor’s perspective. Clearly it
is impossible to demonstrate a causal link between sur-
veillance activities and key outcome indicators. However
in countries such as Bangladesh with a long tradition of
collecting and using quantitative data, there is a plaus-
ible and convincing argument that investing in nutrition
surveillance to provide information for policies and pro-
grammes in health and development offers good value
for money. High-level users in Bangladesh habitually
draw on the information provided by the FSNSP to jus-
tify and target nutrition-sensitive and nutrition-specific
interventions and there is great potential to increase the
utility of the system by improving the communication of
information.
Lack of capacity development
Sustainability is not only linked to sufficient financial
support, but also to the extent to which well-designed
plans exist to build local capacity, and to the commit-
ment and ability of a government to support the system.
With these two factors in place, dependence on external
assistance can be steadily reduced over time. Thus cap-
acity building for planning and implementing national
surveillance systems, both for individuals and institu-
tions at different levels, is a vital element in building sur-
veillance, yet in the past it has often been overlooked in
favour of the technical issues.
Plans to build local capacity have often been poorly
designed or absent, so systems do not survive the reduc-
tion or loss of external assistance. For example a lack ofsufficient national capacity was identified as one of the
main reasons the Ethiopian NSP did not survive the hand-
over from SCUK [95] (Table 1). The commitment of the
national government to building capacity is also vital. It is
important that individuals who have become competent
as a result of training and work experience are allowed to
remain in post rather than be transferred to other unre-
lated positions. In the Malawi and Bangladesh surveillance
systems (Table 1), many individuals who had been work-
ing as government counterparts of staff of the external
agencies were moved from surveillance to other duties
after a few years (Tuffrey, V. Nutrition surveillance sys-
tems: their use and value. London: Save the Children and
Transform Nutrition, forthcoming.).
Location of the institutional base
It can be argued that information relating to health ser-
vices and the systems for its supply are a “public good”
as they meet the defining criteria of being non-
excludable3 and non-rival4. Thus national governments
have a primary responsibility to supply information on
health and nutrition, both alone within their jurisdic-
tions, and together with international agencies to allow
international comparisons and global reviews.
Country governments are therefore the natural owners
of national nutrition surveillance systems (although if
there is a sensitive political environment, for example in
Ethiopia in the 1990s [95], it may be preferable for the
information to be provided from a source that is inde-
pendent of government). In addition to this theoretical
justification, there are practical reasons for integrating
nutrition surveillance systems within government struc-
tures. First, surveillance information is intended for pol-
icy and planning purposes. Civil servants and politicians
who are responsible for designing and implementing a
country’s food and nutrition policy must trust and
understand the information, and the ownership of data
by external experts may lead to remoteness and distance.
Second, consistency in data collection needs a stable
administration, and, while the priorities of donors and
aid agencies often change, government structures are
relatively permanent. Third, surveillance systems can be
a mechanism for capacity building, and the skills, tools
and infrastructure created can contribute generally to
national development.
As discussed above, due to the high cost of surveil-
lance, external institutions including UN agencies and
non-governmental organisations have often been in-
volved in funding and implementing systems. There is a
disadvantage when the funder and implementer are the
same institution: it can lead to institutional isolation
which can reduce “buy-in” and therefore affect responses
for example, the NSP in Ethiopia led by SCUK [95]
(Table 1). As has already been mentioned, external
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tutional issues and so, historically, there has been little in-
vestment in developing capacity and a lack of planning to
enable the transfer of the systems to governments once
their capacity is sufficiently developed. This lack of plan-
ning and resourcing means that systems often do not sur-
vive in competition with the other national priorities of the
government, such as in Malawi in 2008 (Table 1). A good
model in this regard is the FSNSP in Bangladesh, where
funding separate from that allocated to the surveillance ac-
tivities was allocated to institutionalise the surveillance sys-
tem within a government structure [109] (Table 1).
The location of the specific institutional base of national
surveillance systems within government varies between
countries. A recent review reported that in Guatemala,
Indonesia, Mozambique, Nicaragua, Palestinian Territories,
Sudan, Viet Nam and Zambia it is within the Ministry of
Health; in Bangladesh it is located within the Ministry of
Planning, and only in the Democratic Republic of Congo
and Ethiopia is the Ministry of Agriculture mentioned [43].
The need to establish one central surveillance unit to
be responsible specifically for data collection, analysis
and interpretation, was highlighted in the most recent
guide ([42], p.36). This reproduces advice provided in
the very first guide, however the earlier advice also advo-
cated care in the choice of the institutional base: - “The
central unit should.. be closely associated with, or part of
the planning apparatus in the government… not be
within the responsibility of a specialized ministry itself
(e.g. agriculture or health), but should rather provide
them with the information they require”. It was noted
that in countries in which food and/or nutrition insti-
tutes exist, those might fulfil some functions of the cen-
tral unit. The early guidance also emphasised that this
unit should present the results in a way that is immedi-
ately understandable so that by identifying the implica-
tions for action, it becomes useful to those responsible
for planning ([2], pp 43–4).
Given that resources may be targeted based on the findings
of surveillance, a neutral institutional base for surveillance
activities seems essential so that the findings can be perceived
as impartial. The choice of the Ministry of Planning or
equivalent seems ideal because of its neutral position with
regard to sectors whose activities are designed to influence
nutritional status and food security, especially the two key
ministries of Health and Agriculture. It is possible that in
some countries the clear ownership of surveillance outputs
by one sector (usually health) has contributed to a lack of
trust in the information, leading to a weak demand for the
information which thus had an effect on sustainability.
Lack of demand
For the long-term sustainability of any public health ac-
tivity, not only are there technical, institutional, andfinancial dimensions, there also needs to be social sus-
tainability. In other words, there needs to be a pressure
to continue. For nutrition surveillance there are many
existing and potential users of the information that is
produced, including officials and technical staff: in
national and sub-national levels of government; in the
health sector (national, district and local); in non-
governmental organisations (international, national, dis-
trict and local); in inter-governmental organisations such
as the UN agencies; in donor agencies; in academic insti-
tutions (local and international) and training institutions;
in the media; and in the food industry, and last but not
least, members of the general public.
Historically there has been little demand for nutrition
surveillance information from sub-national levels and
communities perhaps because, despite the identified
benefits of decentralised planning and decision-making
in nutrition [110], this is not a reality in most low-
income countries. Most of the demand for information
comes from people at national or international levels. As
the recent global financial crisis has meant that develop-
ment budgets are increasingly under scrutiny, donors
need proof of success, so accountability for expenditure
is becoming more important. Also UN bodies, donors
and civil society would like to track progress towards
international goals such as Millennium Development
Goals and the WHA targets, and regular data on nutri-
tion outcomes can demonstrate governments’ account-
ability in this regard [111]. These factors have helped
stimulate the current major global initiative to support
health information systems in low income countries
[112] which will have the benefit for nutrition surveil-
lance of enhancing the quality and quantity of nutrition
data from health systems. This has contributed to recent
initiatives to support national level nutrition information
systems ([14], p.113) and surveillance systems [113].
Thus there is both external demand and potential external
support for countries to compile and analyse their infor-
mation, and this is increasingly the case within the context
of the UN “data revolution” initiative with respect to sus-
tainable development [114]. With respect to nutrition data
in low-income countries, the data revolution entails in-
creasing the credibility of data collected; focussing data
collection on a set of core outcome indicators; and ensur-
ing that comparable time series data are collected regu-
larly, rather than necessarily collecting more data ([14],
p.113–114). Ways to address these three issues are dis-
cussed elsewhere (Tuffrey V, Hall A. Methods of nutrition
surveillance in low-income countries. Emerging Themes
in Epidemiology, forthcoming.).
It also needs to be recognised that tracking targets
may not be a top priority for national governments, and
there might be an element of reluctance if the data show
that the country is not performing well in comparison
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from external sources and is used to name and shame, it
is hardly surprising that some governments do not pri-
oritise surveillance activities.
Nutrition surveillance information can also be used for
advocacy, another aspect of accountability, and this role
in influencing the basic causes of malnutrition has long
been recognised [52]. The establishment and strengthen-
ing of civil society in countries involved in the Scaling
up Nutrition (SUN) movement [115] is likely to increase
the demand for information. Organisations other than
those implementing the surveillance system are best
placed to assess accountability and use the information
for advocacy, since institutions responsible for surveil-
lance need to remain independent in order to protect
the credibility of the information. Ideally the surveillance
unit would build links with organizations that are better
placed to undertake advocacy and involve them with the
system’s design and data analysis. For example in
Maharashtra state in India, two civil society movements
have helped raise awareness about child undernutrition
which has increased pressure on local government and
has held officials to account ([84], p.76).
Lack of participation
The fifth and final factor to be considered relating to
sustainability is participation, which is strongly linked
with the previous factor, demand. Historically surveil-
lance systems have been designed by information experts
and technicians who tend to be removed from the
decision-making process, and thus the information has
needed to be “sold” to the potential users [116]. Also if
information from surveillance activities is to be used in
decision-making, the users of information need to be in-
volved, at least at the design stage, otherwise they may
doubt the credibility of the information or not fully
understand it. It might be argued that the application of
scientific methods, together with provision of a detailed
description of the methods employed, should be suffi-
cient to ensure that findings are credible. However per-
sonal and political differences may hinder this rational
approach. In addition to the planning stage, although it
is less likely to be feasible, decision-makers ideally would also
be involved with other stages of the surveillance process in-
cluding data analysis, interpretation, and cost sharing.
The issue of participation also relates to stakeholders
at a sub-national level. Food and nutrition surveillance
information has generally supported a top-down plan-
ning process and is used as a basis for sectoral actions.
Information generated at the community level has rarely
been fed back to support local decision-making. For
example, in an evaluation of nutrition surveillance in
Botswana it was reported that some of the district- and
clinic-level health staff had never seen a report from thesystem ([117], p.4); similar observations were made in an
evaluation of the Malawi INFSS system (Table 1). The
lack of involvement of stakeholders at lower levels and
the need to increase their participation is often men-
tioned in the literature (for example, [42, 118–120]). The
justification partly relates to the quality and use of data,
which are linked: if those who collect data then use the
resulting information, there should be more incentive for
them to collect high quality data. Thus it can be argued
that the local use of data collected at lower levels of an in-
formation system is vital to improving the quality of data,
and this in turn increases demand and strengthens
sustainability.
This issue is particularly relevant where surveillance is
dependent on data collected by health workers, who
may see this as a burdensome task, taking time from
their primary function to provide health care. For ex-
ample, in the INFSS system in Malawi (Table 1) the
quality of data collected was found often to be poor and
incomplete, and district surveillance committees were
suggested as a mechanism to link their district’s own
data with its use [93]. More recently similar issues were
identified in the sentinel site surveillance system in
Mozambique, where no analysis of the data was con-
ducted at the clinic, district, or provincial level, and
clinic teams mentioned that they did not know why they
were collecting the data ([78], p.7). The decentralization
of information management to district level is said to be
an effective strategy to improve routine information sys-
tems [121]. The case for decentralized data management
in nutrition surveillance systems was made long ago
[122, 123] and applied in Haiti [124] and Thailand [125],
but no evidence has been seen of existing systems where
this occurs.
The justification for the participation of all stake-
holders also has an ethical dimension: a human-rights
based approach to nutrition action demands the active
involvement of beneficiaries in processes to improve nu-
trition [126]. In this vein in Central America nearly
30 years ago, an additional role for food and nutrition
surveillance activities beyond policy and programming
was identified. It was argued that they could contribute
to the food security and socioeconomic development of
the poor if the activities were designed, operated, and
evaluated by communities organized at the grass-roots
level [127]. This was apparently not operationalised with
much success, since only one example was found in the
literature (from Sudan) [128]. Sentinel sites may have a
role to play in a more participatory model of nutrition
surveillance in future where the data are collected for
local use, and community members participate in decid-
ing what to assess and how to design and implement
solutions ([129], p.131). Participatory nutrition surveil-
lance is not congruent with the requirement to track a
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national and national trends in nutrition and exposures.
The lack of participatory systems revealed by the literature
review indicates that to date, for those designing activities
for nutrition surveillance, the balance between generating
data for monitoring that are useful at community level
and those which that are internationally comparable has
been tilted in favour of the latter.
Other critical issues for future and sustainable nutrition
surveillance
Harnessing developments in electronic technology
Taking advantage of technological innovation has been a
theme throughout the history of nutrition surveillance,
from drawing on food security assessments informed by
satellite data in the 1980s, through computer assisted inter-
viewing in the 1990s, to the development of “real time
monitoring” (RTM) in the last decade including the use of
mobile phones [130]. In this context “real time” means very
recently collected data often collected frequently using
information and communication technology (ICT) [121].
It is recognised that despite the efficiencies that elec-
tronic devices might bring, human input will continue
and this source of error will remain large and conse-
quential, even in high-income contexts where surveil-
lance systems are likely to be very sophisticated [131].
Developments in technology are likely to help mainly
with data collection, collation, analysis and dissemin-
ation, but cannot replace human contributions to plan-
ning, designing systems and interpreting data.
As well as technical challenges to real time monitor-
ing, such as internet band width and the need for opera-
tions research [46], there are more general challenges.
Real time monitoring initiatives commonly involve part-
nerships between the state, civil society, donors and the
private sector, each of which will inevitably have differ-
ent objectives and priorities. It will be important to en-
sure that the quality of data and equity are given
precedence over other potentially conflicting priorities
inherent in the necessary partnerships between public
and private stakeholders, so common guidance must be
adopted on both quality and equity [132]. Priority should
be given to ensuring there is sufficient power to disag-
gregate data on socially excluded groups and by sex,
focusing on addressing horizontal equity and inclusivity,
and to gathering specific evidence on the poorest and
most economically vulnerable, specifically focusing on
addressing vertical equity and inclusivity [132]. Another
challenge is to build cultural bridges between three
diverse stakeholder groups: the youthful technological
community who are promoting modern methods, the
seasoned humanitarian policy and programme makers in
conventional development, and the communities that
are the subjects of surveillance [46].Surveillance of overnutrition
For the past forty years the focus of nutrition surveil-
lance in low-income countries has been undernutrition,
but its role needs to be expanded to include overnutri-
tion as many of these countries experience the nutrition
transition and face the major health challenges associ-
ated with this [133]. Attention to overweight and obesity
in global nutrition targets is a recent development. The
fourth WHA target specifically states that there should
be no increase in child overweight [9]. Targets of the
Sustainable Development Goals are to reduce premature
deaths from non-communicable diseases and “end mal-
nutrition in all its forms” [10] and overweight is now
explicitly included in the characterization of malnutrition.
For example the many countries which were signatories to
the Declaration of the Second International Conference
on Nutrition acknowledged that “different forms of
malnutrition co-exist within most countries” and that
malnutrition included “undernourishment, stunting, wast-
ing, underweight and overweight in children under 5 years
of age; and anaemia in women and children among other
micronutrient deficiencies” [11].
Evidence indicates that as policies to address poverty
succeed and rates of stunting and wasting decline, there is
a concomitant rise in child overweight, apparently driven
by rapidly changing diets consequent to growth in dispos-
able incomes, lifestyle changes and urbanisation, yet very
few low-income countries systematically monitor trends
in overweight [134]. Internal demand will increase for
such information to support policy and planning at sub-
national level to prevent the growing burden of non-
communicable diseases related to overweight, especially
because of the major long-term costs for health-care sys-
tems and from lost economic contributions [135]. As is
the case for surveillance of undernutrition, a challenge for
those planning activities for surveillance of overnutrition
will be to balance the needs for internationally comparable
monitoring data and data that are useful at the local level.
The interface between the national and international
nutrition systems
From the perspective of national nutrition leaders,
guidance provided by the international nutrition system
is intermittent and lacks consistency, both between orga-
nisations and over time. Similarly, the perspective of
decision-makers in national nutrition policy is that the
international nutrition system is indifferent to the polit-
ical realities and timetables of nations, and lacks clear
priorities [100]. The challenge associated with the recent
international initiatives to strengthen surveillance activ-
ities [113] and to bring together nutrition and food se-
curity data to promote analysis that is relevant to policy
([14], p.113) will be for the international community
both to leave these initiatives at the top of the priority
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that surveillance systems and information platforms are
not additional strategies which are prioritised today and
will be replaced by another more important priority to-
morrow. Also in deliberations about strengthening or cre-
ating surveillance activities, nutrition decision-makers
must be at centre stage, not those who are providing tech-
nical advice and external resources. It is essential to get
this right, given the important role that nutrition surveil-
lance information can have in boosting national and sub-
national policy-making, planning and programming, and
thereby reducing the incidence of malnutrition.
Constraints on successful multisectoral activities in
nutrition
The last theme to have emerged from this review of the
development of surveillance over the past forty years
and which provides an insight into future directions
for nutrition surveillance, is the repetition of history.
Multisectoral nutrition planning was the dominant para-
digm in world food and nutrition policy between about
1974 and 1980. This paradigm stressed the need to rec-
ognise child malnutrition as a structural problem with
many causes based in poverty and underdevelopment,
and emphasised that nutrition interventions should be
multisectoral and integrated into overall national devel-
opment policies [136]. Food and nutrition surveillance
systems were expected to be of a “..multi-sectoral na-
ture” and provide information that contributed to the
planning process [2].
This paradigm is apparently returning (notwithstand-
ing outstanding questions over whether investments
should focus on true multisectoral integration, or simply
programme co-location [19]). Multisectoral activities
have been identified as key to reducing stunting [137],
and lessons learnt from recent initiatives have been doc-
umented [138–140]. The need to move beyond unitary
to multisectoral approaches to address chronic disease
caused by overnutrition in low-income countries is also
recognised [135]. Two of the main factors argued to ac-
count for the previous decline in the paradigm [136] no
longer apply, first that the approach required much more
data than any low-income country could or wanted to pro-
vide, and second that the systems analysis was too compli-
cated. The third reason identified for the decline of the
paradigm was that it was based on the false assumption
that nutrition would become a political priority. It turned
out that most governments were not interested, and those
few that were interested could not convince their different
ministries to be coordinated in recognition of the intersec-
toral causes of poor nutrition [136]. This is the only major
hurdle which now remains to be overcome.
The difference now compared with forty years ago is
the existence of the SUN movement in many countries,and through this, the establishment of multisectoral
platforms to catalyse and enable complementary, coordi-
nated, and integrated action [20]. The SUN movement is
also a platform for leaders to get together and drive nu-
trition forwards [141]. It remains to be seen whether the
SUN movement will be able to overcome the challenges
of weak capacity and resistance to collaboration between
sectors, and turn nutrition into a political priority in
each country. If it does, effective information and know-
ledge management, including high quality nutrition
surveillance, will be in great demand.
Conclusions
Information from nutrition surveillance is still used to
provide early warning, to develop policies, to guide plan-
ning and programmes, and to contribute to evaluation.
There is a renewed emphasis on undernutrition inter-
nationally. Governments have committed to address this
issue in their countries, and now longitudinal data are
needed to tackle questions of equity and accountability.
Thus nutrition surveillance has a new and important po-
tential role as an accountability mechanism, both to
track progress towards international targets and to pro-
vide process data to track resource management and
accountability within programmes.
This review of nutrition surveillance activities suggests
that to be sustainable there needs to be the following:
demand for the information; reasonable cost and cost-
efficiency of the process; speedy generation and dissem-
ination of good quality information; secure allocation of
resources from the government and/or donor; and one
central organising institution for strong co-ordination of
data collection, analysis, interpretation and communica-
tion. An investment in local institutional and individual
capacity plus the retention of experienced staff is im-
portant and, ideally, the coordinating institution should
sit within a government structure separated from those
relating to health or agriculture. A periodic evaluation of
the process and of the system’s efficiency needs to be
inbuilt. Ideally more and higher quality data should come
from existing sources rather than setting up new sys-
tems. Those who lead surveillance need to be independ-
ent of decision-makers but should prioritise the needs of
decision-makers for information. The presentation and
communication of findings needs to be done in terms
that are understood by the target audience. And last but
not least, to promote participation, findings should be
shared with stakeholders at all levels.
Other critical issues for the future of useful and sus-
tainable nutrition surveillance include ensuring that both
equity and data quality are prioritised when harnessing
recent developments in electronic technology; develop-
ing activities for effective surveillance of overnutrition;
safeguarding the related issues of quality, availability and
Tuffrey BMC Nutrition  (2016) 2:15 Page 15 of 18use of data on the international nutrition agenda; ensur-
ing national rather than international stakeholders are at
centre stage during the design of surveillance activities;
and ensuring that history is not repeated with respect to
the demise of multisectoral approaches for addressing
poor nutrition, due to lack of capacity and resistance to
collaboration. It is hoped that insights from this paper
will aid practitioners and agencies to amend or design
sustainable surveillance activities, since the need “.. to
watch over nutrition, in order to make decisions which
lead to improvements in nutrition in populations” [21] is
as critical now as when nutrition surveillance was first
promoted by the WHO [2], forty years ago.
Endnotes
1The surveillance system described in this guidance is
effectively a food and nutrition information system, since
the role of the system is described as “..to provide
continuous analysis, integration and interpretation of data
from multiple sources, ensuring a systematic flow of infor-
mation from different sectors” [42]. Given the potential
confusion between the terms surveillance system and
information system it may be best if the term ‘nutrition
surveillance system’ is reserved for systems in which pri-
mary data are collected regularly. Proposed definitions
are as follows: A nutrition surveillance system is a sys-
tem, co-ordinated by a central institution, that collects
primary data that are statistically representative of the
population at recurrent intervals on indicators of nutri-
tion and the factors that influence them, for making de-
cisions. Nutrition surveillance is regular and systematic
collection of data on nutritional indicators (Tuffrey V,
Hall A. Methods of nutrition surveillance in low-income
countries. Emerging Themes in Epidemiology, forthcoming.).
2Administrative sources are collections of data held by
other parts of government (external to the statistical
agency), which are gathered and used for the purposes
of administering taxes, benefits or services.
3Once the information is in the public domain it is
difficult to withhold from users.
4The consumption of information does not lessen its
availability for use by others.
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